Numerous phytoplasma-associated diseases are causing severe epidemics that are in some cases emerging diseases in several parts of the world. Detection and fine molecular characterization of associatedphytoplasmas is a key for understanding disease cycle and for planning the correct disease management strategies. Molecular diversity of phytoplasmas is achieved by multilocus identification using, besides the 16S rDNA gene, ribosomal proteins S3, tuf, SecY, amp, imp and GroEl genes. Phytoplasmas associated with emerging diseases mainly belong to ribosomal groups 16SrII and 16SrIX although phytoplasma strains belonging to other groups such as 16SrIII, 16SrVI, 16SrVII and 16SrXII in different area of the world can also be regarded as associated with possible emerging diseases.
Introduction
Diseases associated with phytoplasma presence occur worldwide in many crops and in some cases they are able to completely destroy cultivations in their epidemic phases. Plants infected by phytoplasmas exhibit symptoms suggesting profound disturbances in the normal balance of growth regulators. These include virescence/phyllody (development of green leaf like structures instead of flowers), sterility of flowers, proliferation of axillary buds resulting in a witches' broom behavior, abnormal internodes elongation, generalized stunting ). Recent molecular data on phytoplasmas have provided considerable insights into their molecular diversity and genetic interrelationships that are the basis for several comprehensive studies on phytoplasma phylogeny and taxonomy (Hogenhout et al., 2008) . Sensitive and accurate detection of these microorganisms is a prerequisite for the study and management of phytoplasma-associated diseases. Detection is routinely done by different nucleic acid techniques mainly based on polymerase chain reaction (PCR) coupled with restriction fragment length polymorphism analyses (RFLP) and/or sequencing.
Phytoplasma diseases of emerging importance
The list of diseases associated with phytoplasma presence continues to grow; many newly emerging diseases have been identified in the last ten years. One of the most interesting cases is the citrus huanglongbing disease that was associated with aster yellows-related phytoplasmas in China (16SrI) (Chen et al., 2008) and with pigeon pea witches' broom-related phytoplasmas (16SrIX) in Brazil (Teixeira et al., 2009) . These kind of findings confirm the non rare occurrence of similar symptoms associated with diverse phytoplasmas and the need of pathogen identification as first step to perform then identification of insect vector, of transmission ways and alternate host plants: all these information are needed to efficiently contain the disease impact on agriculture and environment. A list of the phytoplasma associated disease that are severely emerging worldwide is given in table 1. In several regions of the Middle East citrus species are affected by witches' broom disease that almost eliminated the traditional lime production in Iran and neighbouring countries and also affects the citrus production (Mardi et al., 2011) . The disease can be associated with diverse phytoplasmas, however the 'Ca. P. aurantifolia'-related phytoplasmas are very often detect in several other species worldwide and also in Europe with reports on flowers (Davino et al., 2007) , in insects (Parrella et al., 2008) besides the one on cactus pear (Granata et al., 2006) . Grapevine is also a species that is infected by different phytoplasmas worldwide and recent identification of aster yellows and 'Ca. P. fraxini' in Italy, South Africa (Alma et al., 1996; Engelbrecht et al., 2010) and in Chile (Gajardo et al., 2009) respectively, represents potential emerging diseases, important is also the detection in Iran of a new stolbur strain infecting this crop (Karimi et al., 2009) . The frog skin disease of cassava in Colombia (Alvarez et al., 2009 ) and a cherry decline in Chile (González et al., 2011) are both related to X-disease phytoplasmas and are emerging diseases in these areas. The jujube witches' broom disease is quite widespread in jujube as well as other crops in China and Korea (Jung et al., 2003; Fan et al., 2008) but the same phytoplasmas was recently detected in cherry in a few cases also in Italy . Last is potato that was reported infected by several phytoplasmas (Paltrinieri and Bertaccini, 2007; Munyaneza, 2010 ) some of them, see table 1, only reported in USA but group 16SrVI phytoplasmas were also identified elm in USA (Jocobs et al., 2003) , in Vaccinium sp Europe (Borroto Fernandez et al., 2007) , in sesame in Turkey (Sertkaya et al., 2007) and very recently in grapevine in Syria . Almond witches' broom and the group 16SrIX phytoplasmas are the emerging phytoplasmas in Lebanon (Abou-Jawdah et al., 2009), but phytoplasma belonging to the same group were already reported in other areas worldwide such as Colombia (Duduk et al., 2008) , Italy ) and in coniferous trees in USA (Davis et al., 2010) . Very recently also phytoplasma detection in new species such as kiwi (Actinidia spp) very often in double infection with bacterial opens new perspectives in concept of emerging diseases since the presence of these prokaryotes could increase the plant sensitivity to other pathogens changing the epidemic cycle of known diseases .
Molecular tools for phytoplasma strain differentiation
The use of primers based on 16S rRNA gene allow identification of phytoplasmas subgroup (Lee et al., 1998a; 1998b) . Finer differentiation of phytoplasmas for better characterization of emerging phytoplasma diseases is necessary for epidemiological purposes therefore additional markers such as ribosomal protein (rp), secY, tuf, and GroEl gene should been used as supplementary tools (Lee et al., 2004a; 2004b; 2006a; Martini et al., 2002; 2007; Schneider et al., 1997; Marcone et al., 2000; Duduk et al., 2009 , Mitrović et al., 2011a 2011b) . Finer subgroup delineation achieved by combining RFLP analyses of 16S rRNA and other genes different according with phytoplasma group considered in multiple gene analyses is therefore desirable for correct disease management.
Management of phytoplasma diseases
Control of epidemic outbreak of phytoplasma diseases are carried out by controlling the vector, eliminating the infected plants and producing pathogen-free and possible resistant plants (Bertaccini, 2007) . However phytoplasmas may overwinter in insect vectors or in perennial plants and interact in various manners with insect hosts: examples of both reduced and increased fitness were described (Christensen et al., 2005 , Sugio et al., 2011 . Transovarial transmission of some phytoplasmas can also be relevant in introducing emerging diseases in new environments (Bertaccini, 2007) . The most common way for dissemination of emerging phytoplasma diseases is the propagation or micropropagation of infected material (Bertaccini et al., 1992; Tian et al., 2000) .
Recently also the possibility of phytoplasma transmission by seed was reported in several species such as alfalfa and lime in which the presence of phytoplasmas belonging to ribosomal groups 16SrI, 16SrXII and 16SrII was demonstrated (Khan et al., 2002; Botti and Bertaccini, 2006) . Similar results were reported in tomato from Italy and Bulgaria, and corn from Italy and Serbia (Calari et al., 2011) ; these findings represents new pathways for phytoplasma dissemination as well as increases the possibility of emerging diseases. Knowledge about the mechanisms of plant host resistance to phytoplasmas is little, but the paucity of effective disease management strategies for these diseases lends a high priority to these questions. Efforts continue to identify germplasm encoding natural resistance to Mollicutes, and to incorporate such genes via selection and breeding programs into various crops and trees, involving resistance to either the pathogen itself or to the insect vector are of very urgent need.
